Abstract Uninvestigated dyspepsia (UD), irritable bowel syndrome (IBS), and gastroesophageal reflux disease (GERD) are common disorders universally. Many studies have assessed their epidemiological characteristics around the world. However, such information is not known for Syria. We aim to estimate the epidemiologic characteristics and possible risk factors for UD, IBS, and GERD among students at Damascus University, Damascus, Syria. A cross-sectional study was conducted in JulySeptember 2015 at a campus of Damascus University. A total of 320 students were randomly asked to complete the survey. We used ROME III criteria to define UD and IBS, and Montreal definition for GERD. In total, 302 valid participants were included in the analysis. Prevalence for UD, IBS, and GERD was 25%, 17%, and 16%, respectively. Symptom overlap was present in 46 students (15%), with UD + IBS in 28 (9.3%), UD + GERD in 26 (8.6%), and IBS + GERD in 14 (4.6%) students. Eleven (3.6%) students had symptoms of UD + IBS + GERD. Each of these overlaps occurred more frequently than expected by chance. Significant risk factors included cigarettes smoking, waterpipe consumption, and body mass index <18.5 kg/m 2 for UD; female gender and three cups of coffee/d for IBS; and two cups of tea and http://dx
Introduction
Gastrointestinal (GI) diseases are very frequent in the daily practice of medicine [1] and have a significant impact on patients' quality of life [2] . Several studies have estimated the prevalence of those diseases, described their signs and symptoms, and studied the factors associated with them.
Dyspepsia refers to a group of GI symptoms that includes epigastric pain, fullness, and nausea. Uninvestigated dyspepsia (UD) generally refers to the dyspepsia which is not investigated by any medical test (such as upper GI endoscopy) and is not determined to be functional or organic in etiology. The global prevalence of UD varies between 7% and 45% in epidemiological studies [3] . In Asia, however, the prevalence of UD varies between 8% and 30% [4] . This variation in the prevalence estimates might be due to differences in the definition used in recognizing the disorder and differences in geographical locations [3, 4] .
Irritable bowel syndrome (IBS) is a common functional GI disorder. It is characterized by abdominal pain or discomfort with altered bowel habits, but without any organic damages such as tumor or inflammation [5] . The prevalence of IBS is estimated to be between 10% and 15% in Western countries [6] and between 5% and 10% in Asia [7] .
The Montreal consensus defines gastroesophageal reflux disease (GERD) as a condition that develops when the reflux of gastric contents causes troublesome symptoms and/or complications [8] . Epidemiological studies classified GERD as the most common GI diagnosis in the outpatient setting [9] .
Prevalence and epidemiological characteristics of UD, IBS, and GERD are unknown in Syria. As part of increasing physicians' ability of symptoms-based approach to such diseases, we have taken the opportunity to study the prevalence and risk factors of those common GI diseases among students of Damascus University, Damascus, Syria.
Materials and methods

Study design
A cross-sectional study regarding the prevalence and risk factors of three GI disorders: UD, IBS, and GERD, was held between July 2015 and September 2015 at the campus of Damascus University.
Participants
Participants of the study were students, both undergraduates and graduates, at Damascus University, ranging in age from 18 years to 33 years. A total of 320 students were randomly recruited for the study. Unreturned or incomplete papers were excluded, and only 302 participants were included in the analysis.
Data collection
Students were asked to voluntarily complete a predesigned questionnaire that was structured by the researchers; trained staff answered participants' questions on the spot. The objectives of the study were explained to the participants, and they were informed that their participation was voluntary and anonymous. All included participants gave an informed consent prior to data collection. Ethical approval of this study was obtained from the Ethics Committee of the Faculty of Medicine, Damascus University.
The questionnaire
The questionnaire was designed to collect the following data: demographics (age and gender), general health [weight and height, to calculate body mass index (BMI)], lifestyle-related factors (consumption of tea, coffee, fatty food, alcohol, cigarettes, waterpipe, and NSAIDs), and physical symptoms related to GI disorders (such as epigastric pain, burning sensation, diarrhea, etc.).
Dyspepsia and IBS were assessed according to the ROME III criteria [5] , while GERD was evaluated according to the Montreal definition [8] .
UD was not directly addressed by the Rome III criteria. Rather, Rome III defines criteria for functional dyspepsia (FD), which necessitates performing upper GI endoscopy to rule out structural disease. We depended on the symptoms that were defined for FD by the Rome III criteria in order to recognize those with dyspepsia, and since no upper GI endoscopy was performed, patients who fulfill the symptomatic criteria will be diagnosed with UD. Consequently, individuals were classified as having dyspepsia if they reported experiencing at least one of the following symptoms: (1) bothersome postprandial fullness; (2) early satiation; (3) epigastric pain; and (4) epigastric burning. All the above criteria should be fulfilled for the last 3 months with symptoms onset at least 6 months prior to diagnosis.
Classification of IBS was made according to report of abdominal pain or discomfort persisting for at least 3 days, at least once a month during the previous 3 months, and accompanied by at least two of the following symptoms: (1) relief of pain or discomfort attained after defecation; (2) onset of pain or discomfort associated with a change in stool frequency; or (3) onset of pain or discomfort associated with a change in stool appearance.
Individuals were classified as having GERD if they reported experiencing frequent episodes of heartburn or acid regurgitation occurring at least twice a week for mild symptoms or once a week for moderate to severe symptoms.
For each of the GI disorders, the survey questions were translated from the original source into the Arabic language by the authors. Any individual classified with two or more of the above disorders was categorized as ''GI symptom complex overlap".
Statistical analysis
All eligible questionnaires were coded. Data were expressed as frequencies or means with standard deviations (SD). The v 2 test was used to investigate the association between possible risk factors and each of the investigated disorders. Possible risk factors were assessed again using binary logistic regression analysis, and the results were expressed as p values, along with the corresponding odds ratios (OR) and 95% confidence intervals (CI) in cases of significant associations. Exact binomial test for proportions was used to compare the observed prevalence to the calculated prevalence. 
Results
Of the 320 students recruited in the study, 18 students refused to participate or did not complete the survey. A total of 302 valid participants were included in the analysis. Demographic data for each group of participants (normal healthy participants, those who have UD, those who have IBS, and those who have GERD) are summarized in Table 1 . Overall, the study included 196 females (64.9%) and 106 males (35.1%). Participants had a mean (±SD) age of 21.6 ± 1.9 years. BMI was investigated for all participants as a possible risk factor for the disorders being investigated. The overall mean (±SD) BMI for the participants was 22.6 ± 3.9 kg/m 2 . There were 186 participants (61%) who did not have any of the three investigated GI disorders; they were classified as normal participants. UD affected 75 participants, while IBS affected 50 participants, and GERD affected 48 participants. The prevalences for those three disorders in the study sample were 25%, 17%, and 16%, respectively (Fig. 1 ). There were no clinically significant differences in the mean age or mean BMI between the participants classified in each disorder group and those who are classified in the normal group (Table 1) .
GI symptom complex overlap was present in 46 students (15%), with UD + IBS in 28 students (9.3%), UD + GERD in 26 students (8.6%), and IBS + GERD in 14 students (4.6%). Eleven students (3.6%) had symptoms of all three investigated disorders (UD + IBS + GERD; Fig. 2 ). The expected prevalence of the overlap between each group of disorders was calculated by multiplying the prevalences of the overlap components, assuming those components were independent diseases. The true observed prevalence was compared to the calcu- Data are presented as n (%) or mean ± standard deviation. BMI = body mass index; GERD = gastroesophageal reflux disease; IBS = irritable bowel syndrome; UD = uninvestigated dyspepsia.
lated prevalence using the exact binomial test for proportions. All comparisons yielded statistically significant p values, indicating that each overlap had occurred more frequently than expected by chance ( Table 2) . Tables 3-5 summarize demographic and lifestyle characteristics of the participants and their statistical relationship with UD, IBS, and GERD, respectively.
Among the investigated factors, cigarette smoking and waterpipe consumption were significantly related to UD (p = 0.019 and p = 0.034, respectively). Having a BMI < 18.5 kg/m 2 was significantly associated with UD after controlling for other possible factors (p = 0.038, OR = 2.365, 95% CI: 1.048-5.336).
Female gender was significantly associated with IBS in the study sample (p = 0.034). However, there was no significant difference in IBS prevalence among females compared to males after controlling for other possible factors (p = 0.096). Drinking three cups of coffee/d was significantly associated with IBS after controlling for other possible factors (p = 0.039, OR = 3.953, 95% CI: 1.071-14.583). Fig. 1 Prevalences of the investigated gastrointestinal disorders in the study sample. GERD = gastroesophageal reflux disease; IBS = irritable bowel syndrome; UD = uninvestigated dyspepsia. 
Discussion
In this study, we investigated the prevalence, associated risk factors, and overlap of three common GI disorders (UD, IBS, and GERD) among Syrian students at Damascus University. To our knowledge, this is the first study to investigate those variables in Syria.
Many studies around the world have yielded different results about the prevalence of UD, IBS, and GERD; these differences are probably due to various study populations, lifestyles, and different diagnostic criteria. Older Asian studies used Rome I or Rome II criteria to evaluate individuals for UD [10] [11] [12] . Studies that are more recent used ROME III criteria and estimated the prevalence of UD to be 1.6% in Beijing, China [13] , 5.67% in Zhejiang Province, China [14] , and 18% in India [15] . Our study showed that the prevalence of UD among students in Damascus reached 25%, which is relatively high compared to other regional studies. Similarly, prevalence of IBS was estimated to be 16.5% in India [15] , 8 .34% in China [16] , while prevalence of GERD was estimated to be 15.6% in Japan [17] . Results from our study were similar, with a prevalence of 17% for IBS and 16% for GERD. Since IBS prevalence is more frequent in young adults [18] , the younger age of our study participants may have contributed to the elevated prevalence of IBS. Investigation for FD would need performing endoscopy for all participants in order to exclude any possible structural defects, according to Rome III criteria [5] . This kind of study is not feasible in countries with limited resources like Syria. However, since most people with UD will turn out to have FD [4] , a rough estimate for the prevalence of FD can be concluded.
Multiple lifestyle-related factors were shown to be related to UD or IBS, including poor socioeconomic status, smoking, alcohol, fatty food, increased caffeine intake, and ingestion of nonsteroidal antiinflammatory drugs [3, 15, 19] . Our results revealed relationships between UD and both cigarette and waterpipe smoking, as well as BMI. While female gender and coffee intake were related to IBS, cigarette smoking and tea intake were related to GERD. The significant increase in prevalence of IBS in females was expected because functional GI disorders have a higher prevalence in women [20] . Although not investigated, additional risk factors, like diet, physical activity, psychological factors, and type of faculty, may have important effects on these GI disorders and can be further investigated in future studies.
The data show a significant overlap between IBS, UD, and GERD among the studied population. This overlap was documented in several previous studies [21, 22] . However, no precise mechanism for this overlap was ascertained, and many theories were suggested to explain it, including visceral hypersensitivity and delayed gastric emptying [23, 24] . Jung et al. [21] concluded a higher than expected overlap between IBS and GERD by comparing the observed prevalence to a calculated prevalence that assumed no direct relationship between those diseases. We have used a similar approach to investigate the significance of the overlaps between the studied disorders, and we concluded similar observations. Symptomatic diagnosis of GI disorders was found to be confounded by the overlap among GI symptoms [17] . It is important to consider this issue when interpreting results of our study, particularly regarding UD-GERD overlap. In such an overlap, questionnaire-based differential diagnosis cannot recognize those who have UD with underlying GERD and who will be falsely diagnosed with UD-GERD overlap.
The limitations of the study were as follows. Firstly, the diagnosis of each of the three investigated disorders lacks accuracy because it was based on questionnaires without any further investigations. These disorders were investigated only among students at Damascus University; results may not be generalizable to the general population of Damascus.
Secondly, the small sample size in this study may have affected the generalizability of the results and caused wide CI for risk estimates. Although it has a small number of participants, the study can be used as a pilot study to direct further research with larger samples.
Conclusion
Prevalences of UD, IBS, and GERD among students of Damascus University were 25%, 17%, and 16%, respectively. Significant overlaps were observed between these three GI diseases. Multiple risk factors were found to be associated with each disease. However, further research is needed in order to provide a clearer understanding of the epidemiology and risk factors for these diseases.
